Endoglucanase G from Fibrobacter succinogenes S85 belongs to a class of enzymes characterized by a basic C-terminal domain.
A 3.6-kb fragment of the Fibrobacter succinogenes S85 DNA was sequenced and found to contain two open reading frames (ORFs) on the same strand separated by 242 nucleotide bases. The translated protein from ORF1 had a predicted mass of 52.3 kDa. In a region of 320 amino acid overlap, it shares a 35% identity with the b-chain of the glutamate synthase of Escherichia coli. The ORF2 protein encodes a 519 residue protein designated CelG. It consists of an ORF of 1557 bp, encoding a polypeptide of 54.5 kDa. The N-terminal region, which contains the catalytic domain, is linked to a C-terminal basic domain, which has a predicted isoelectric point of 10.8. The catalytic domain in endoglucanase G (CelG) is homologous to the family 5 (A) cellulases. The enzyme has an apparent mass of 55 kDa, a pH optimum of 5.5, and temperature optimum of 25 degrees C. It had a specific activity of 16.5 mumols x min(-1) x mg-1 on barley b-glucan and produced a mixture of cellooligosaccharides from the hydrolysis of acid swollen cellulose and cellooligosaccharides. Antiserum raised against the purified form of CelG in E. coli failed to react with proteins from the native organism when grown on either glucose or crystalline cellulose, but reverse transcription and polymerase chain reaction techniques using RNA from the native organism demonstrated that the celG gene was expressed constitutively. Its distribution amongst subspecies of Fibrobacter was restricted to F. succinogenes S85.